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(RECEIVED FOR PUBLICATION, AUGUST 11, 1949) Idiopathic cardiac hypertrophy in children may be divided into those cases associated with glycogen infiltration, and those without. A characteristic feature of the latter is the presence of gross fibroelastic thickening of the endocardium (Kugel and Stoloff, 1933; Mahon, 1936) . This thickened endocardium, frequently associated with myocardial scarring, has suggested that an inflammatory basis underlies the condition. Gross (1941) , however, in a review of so-called foetal endocarditis, has brought convincing evidence against this concept, and attributes the myocardial changes to impaired nutrition secondary to the endocardial thickening.
The case presented here suggests that endocardial fibro-elastosis, which is found in 70 % of cases of so-called foetal endocarditis (Gross, 1941) may, in cases surviving the neonatal period, lead to the condition of idiopathic cardiac hypertrophy in children, the myocardial hyperplasia being secondary to the endocardial thickening.
Case Report P.D., a boy aged 21 (Fig. 3) . No rheumatic vegetations were seen. The aortic and pulmonary valves were normal. The right auricle was considerably dilated and the appendage filled with ante-mortem thrombus. The foramen ovale and the ductus arteriosus were both closed. The coronary vessels and the aorta were healthy. INTERVENTRICULAR SEPTUM. The endocardium on the right surface was much thickened, and contained bundles of vacuolated swollen cardiac muscle fibres in its middle layer (Fig. 6) elastic hyperplasia in the superficial and to a less extent in the deep layer of the endocardium was seen. Coarse granules of polysaccharide, presumably glycogen, were conspicuous in the endocardial muscle fibres, but not elsewhere in the myocardium (Fig. '7) .
AORTIC VALVE. The ground substance was myxomatous. There was no valvulitis.
PAPILLARY MUSCLE. The endocardium was thickened with severe elastosis, especially towards the apex.
LIVER. The centrilobular zones showed passive congestion, hydropic and fatty degeneration and necrosis. The periportal zone cells were infiltrated with glycogen. The portal tracts were unusually conspicuous because of lymphocytic infiltration, bile duct proliferation, and fibrosis, especially in the left lobe. The capsular lymphatics were distended.
SPLEEN. Lymphoid hyperplasia and passive congestion were seen.
KIDNEY. Eosinophil reticular material was found in the capsular spaces, and several foetal type glomeruli. Discussion It is apparent that the hypertrophy in the heart in this case is not due to glycogen infiltration, as the muscle fibres lack the vacuolated appearance characteristic of that condition (Pompe, 1933; Finkelstein, 1936; Carrington and Korumbhaar 1924) . Moreover, the staining for polysaccharide substances showed negligible amounts of glycogen in the myocardial fibres. This was not due to faulty technique, as the persisting Purkinje fibres gave a characteristic and quite heavy reaction for glycogen (Fig. 7) . The positive adrenaline test was probably due to the fact that the adrenaline was not properly absorbed owing to the gross oedema; and the liver glycogen was consistent with the appearances usually seen in children in cases of sudden death (Bodian, personal communication) .
A survey of the literature reveals quite clearly that endocardial elastosis is not a feature of glycogenic cardiomegaly (Finkelstein, 1936; van Creveld and van der Linde, 1939; Pompe, 1932; Antopol and others, 1934; Humphreys and Kato, 1934) . In marked contrast are the findings in the nonglycogen group of cases of idiopathic cardiac hypertrophy, in which almost all those published have shown gross endocardial thickening (Kugel and Stoloff, 1933; Levine, 1934; Mahon, 1936; Weinberg and Himelfarb, 1943; Vulliamy, 1947) . In Gross's review of the literature on so-called foetal endocarditis, he mentions that 70 % of cases show fibro-elastic thickening of the endocardium. As endocardial elastosis is rare, it is all the more noteworthy that it should occur in both these conditions, hitherto considered to be separate entities. This strongly suggests that idiopathic hypertrophy of the heart is a late result of so-called foetal endocarditis in cases surviving the neonatal period. On this hypothesis, idiopathic hypertrophy of the myocardium is probably a work hypertrophy resulting from interference with normal heart action. The precise mechanism is not clear, but the presence of a thick fibro-elastic endocardium must impede diastole and systole. In diastole, the elasticity of the thickened endocardium will impose a resistance to cardiac filling. In systole, it might appear at first sight that the elastic recoil would assist emptying of the heart; however, the systolic wave occurs from apex to base, and any superadded contraction out of step with the normal sequence must cause a resistance to cardiac outflow.
Despite the macroscopic finding of nodular thickening of the valves, no evidence of inflammation was found in our case, the thickening consisting merely of myxomatous tissue of embryonic appearance (Fig. 5) . This, together with the absence of cellular infiltration in the endocardium, strongly supports Gross's contention that so-called foetal endocarditis is not of inflammatory origin. It also serves to differentiate the condition from Fiedler's myocarditis, in which there are acute inflammatory changes in the interstitial tissue of the heart. The occasional finding by other observers of lymphocytic infiltration in the myocardium (Kugel and Stoloff, 1933) can be explained by Gross's theory to be a result of myocardial damage due to nutritional interference by a thickened endocardium. Dissmann (1932) has suggested that the endocardial changes represent a primary developmental defect; the persistence in our case of Purkinje fibres within the thickened endocardium, indicative of the early stage at which the change takes place (Robb, Kaylor, and Truman, 1948) , lends further support to this view. Summary The phenomenon of fibro-elastic hyperplasia of the endocardium in idiopathic cardiac hypertrophy and in so-called foetal endocarditis is discussed. A relationship between these two conditions is suggested largely on the basis of this common finding, and it is illustrated by a fatal case of endocardial fibro-elastosis with myocardial hypertrophy in a boy aged 21 months.
